Parathyroids -a personal series! Tom Rowntree MS Mchir

Southampton General Hospital Shirley, Southampton S09 4XY
During the past ten years, I have operated on 67 patients, 17 men and 50 women, suffering from primary hyperparathyroidism. The ages ranged from 18 to 85. Cases of tertiary hyperparathyroidism have been excluded.
The symptoms bringing the disease to light have varied, of course, as in other published series, stones, moans, bones and abdominal groans occurring in that order of frequency. Parathyroid disease is not the only nor indeed the commonest cause of stones; every patient going through one Southampton unit with even the first attack of renal colic was screened in the biochemistry department. Of 351such cases only 5 turned out to have hyperparathyroidism.
It is worthwhile asking for a serum calcium measurement in all patients with vague symptoms, for so-called moans made for the next commonest group after the stones. Abdominal disease occurred only in two patients, one with pancreatitis and the other with recurrent duodenal ulcer. There were some singular presenting symptoms (Table 1) , but noteworthy are the five patients who had no symptoms, whose hypercalcaemia was brought to light by routine investigation of some entirely unconnected condition.
Routine investigation of all the patients included intravenous pyelography and bone radiology. No less than 42 of the 67 patients had normal bones, while 24 had not only no history of stones but also normal intravenous pyelograms. The one sign that was common to all cases was the raised serum calcium (Figure 1 ). We have not operated on any patient whose calcium was below 2.55 mmol/l although there are some papers reporting successful neck explorations in recurrent stone-formers who had normal calcium values (Wills 1971).
There were many other factors in the investigations, but they will not be discussed further, for it is the physician who makes the diagnosis, and my advice to any surgeon, thinking of embarking on parathyroid surgery, is to associate himself with a physician whom he can trust bearing in mind that operation plays no part in the diagnosis of hyperparathyroidism. A; Davies (1965) has said, the surgeon must not start the exploration half·heartedly, giving up after, 'say, one hour's search, and it is only certainty of the diagnosis that gives the surgeon confidence to go on to the bitter end.
With the diagnosis firmly established, there is little difficulty in deciding on treatment. When there is doubt, then delay and repeat biochemistry, but if there is no doubt all we can offer is operation. It is my opinion that even the so-called symptomless cases should be offered operation. All five 'symptomless' cases admitted after operation to improvement in symptoms which they did not know they had. Moreover, if a waiting policy were chosen, at which point would one change course?
The operation is usually very easy, but it can be difficult. Can the tumours be localized preoperatively? Certainly not clinically; a few cases had a palpable lump.ibut in each it was a thyroid nodule; in one it was a papillary carcinoma. Selective catheterization and assay of blood obtained may tell us which side to concentrate on, as would arteriography, but they do not tell us which layer of fascia to concentrate on.
The intention at operation is to find and to identify all four parathyroid glands. With experience the surgeon can nearly always be confident of the tissue diagnosis, but it is desirable to have that diagnosis confirmed by biopsy. Having identified all four glands, the tumour if present is removed and tiny biopsies are taken from the edge of each of the normal glands, avoiding the hilum, and frozen section reports are requested. Confidence of the surgeon in the nature of the tissue is desirable, however, as the pathologist may have difficulty with the tiny specimens submitted for frozen section; there was one case in which on frozen section two of the four specimens were reported as lymph node, although paraffin section later confirmed them as parathyroid. It is advisable for the surgeon to speak to the pathologist on the telephone as soon as the specimens are obtained -and the information wanted is tissue diagnosis not disease diagnosis.
Identification of parathyroid tissue can be made with near certainty with the naked eye especially if helped by Dudley's method (Dudley 1971) . The points of identification are as follows: (I) Position, to be discussed later. (2) Colour, modified by Dudley's method. (3) Relation to the inferior artery. (4) Mobility: the glands move on or in their surroundings if pushed with a blunt instrument, rather like a fibroadenoma in a breast. The value of the mobility sign cannot be over-emphasized. (5) Vascularity and easy bruising; although diagnostic it is better not to elicit the bruising sign. (6) Consistence: parathyroid tissue is peculiarly soft and homogeneous to the naked eye, quite unlike the firm consistence of lymph node and without the glairy appearance of thyroid tissue.
The first few cases were done with no help in peroperative localization, and with inexperience it took a long time to find the glands, needing 20 biopsies in one case. Since 1971, Dudley's method of methylene blue infusion has been immensely helpful, the number of biopsy specimens being a good guide to the operating time ( Figure 2) . Methylene blue is condemned by some authorities as unnecessary, unhelpful and unreliable. In the early cases it certainly did not always work. After about two years' further experience it was observed that the failures were in the thin women and in the heavy men, and it was also observed that the fat was not stained while skeletal muscle was. It seems that the dose should be related to the lean body-weight, if only the lean body-weight could be worked out easily. Guesswork is now used giving a dose of 5-10 mg per kg of total body-weight according to clinical assessment of the proportion of fat to lean, the more fat the lower the dose. The high dose (it may total =01 2 OF...... ,.. 1000 mg), if not diluted, gives a hypertonic solution, and there have been three cases of thrombophlebitis in the arm, No more than 350 mg of methylene blue is given in each bottle (500 ml) of saline, and with that dilution there has been no phlebitis. Normal parathyroid tissue is stained bluish-brown, while the tumours go almost black, in distinct contrast to the thyroid gland and other nearby tissues. Carboniferous lymph nodes could set a problem, but they'have such a different consistence from parathyroid that one does not confuse the two. Brown fat could be mistaken for normal unstained parathyroid, but it does not take up the stain.
My own technique in the search for parathyroid tumour differs little if at all from that of most authors. The strap muscles are never cut; to do so increases the bleeding (a bloodless field is mandatory) and gives no extra exposure. After ligature and division of the middle thyroid vein, the carotid sheath is exposed and the search begins. Landmarks are identified, especially the inferior thyroid artery, the recurrent nerve and the upper pole of the thymus gland. Usually at the same time the tumour is immediately seen on one side or the other as a black mass. Nothing is removed until all four glands have been identified. The normal glands (Figure 3) are usually in the normal position, especially the superior or fourth pouch glands. The inferior glands, arising as they do from the third pharyngeal pouch with the thymus, can lie in relation to the lower pole of the thyroid gland, below the lower pole in the thyro-thymic ligament,'er even in the upper part of the thymus. The tumours were found in the sites indicated in Figure 4 . The tumours can migrate, the inferior tumours going to the anterior mediastinum, while the superior tumours often pass behind the inferior artery and can descend to the posterior mediastinum, although I have not seen one so low.
When the glands are identified, and only then, are the biopsies taken and the tumour removed or hyperplasia identified and treated. We have had one case referred who had supposedly three-and-a-half glands removed, only for the histologist to report later that the three whole glands were normal parathyroid and the half gland was lymph node; the tumour had been overlooked. In that case, after finding and removing the tumour, half the tumour was implanted under the skin ofthe left forearm with now a normal serum calcium after one year's follow-up.
. . The tumours removed have been of varying size ranging from 100 mg to 23 grams ( Figure 5 ), but the size bore little relation to the biochemical effects. The positions of the glands and of the tumour, as is well known, depend upon their embryological relationships. An effort was made to identify the layers of fascia responsible for directing the superior glands and their tumours behind the inferior arteries; sections of fetal necks were studied, but in each of them the superior parathyroid lay at the upper pole of the thyroid gland and the pathway to the inferior artery was not identifiable.
Abnormal embryology of course explains the anomalous laryngeal nerve, when it does not hook around the subclavian artery, and we have had one such case which showed the usual abnormal subclavian impression on the barium swallow. The anomaly causes a hazard in parathyroid surgery, for a tumour of the right superior gland, as it prolapses behind the inferior artery, could go behind the anomalous nerve, so endangering the integrity of the nerve while the tumour was being removed.
Most of the patients had uneventful recoveries, going home after three or four days with normal calcium. A few have had to stay longer with calcium supplements. Many of the symptoms have been relieved, although in patients with secondary renal failure improvement in renal function was not obtained. There have been complications and there have been failures ( Table 2 ). The recurrent nerve palsy appeared three weeks postoperatively and recovered after a year. Thrombophlebitis has been mentioned already. Prolonged tetany, and by that is meant tetany needing intravenous calcium for more than two weeks, occurred in 4 patients and each had bone disease. There have been four failures; the first, an early one, was the only proven example of two tumours (in a patient with acromegaly). In this woman a tumour and two normal glands had been found. The remaining tumour was found at another operation performed in another hospital. The second failure, where four normal glands were found, is still under consideration. The third failure, also a case in which four normal glands were found, has already undergone two further explorations, one by me and one elsewhere, in the fruitless search for a fifth gland. The fourth failure had four hyperplastic glands, and this patient relapsed within six weeks after initial relief obtained by removal of three-and-a-half glands.
